Introduction
In this paper, the stress-strain relationship and XRD line broadening of hexagonal specimens have been studied on the basis of the stress analysis focusing on the crystal symmetries of constituent crystallites of textured materials.
1) 4) This is called the crystallite group method (CGM) by some groups 5), 6) studying the stress-strain relationships in the textured materials. As for hexagonal crystals, AlN is used as an archetypical textured crystal in the hexagonal system. Industrially, AlN is in semiconductor manufacturing because of its high heat-resistance and large mechanical strength. Another hexagonal crystal, GaN, is very famous for its blue luminescence.
For these materials, it has been important matters to analyze the stress or strain incurred in the textured crystals during the fabrication. Thus, for [0001] textured hexagonal crystalline materials, Hanabusa 7) has proposed a technique for obtaining the stress-strain relationship under the equi-biaxial stress state. Tanaka and Akiniwa 8) also have developed an advanced technique for obtaining the stress-strain relation under the triaxial stress state.
On the other hand, the present author has recently shown in both aspects of the theory 9) (hereafter referred as Y & H) and experiments 10) that the stress-strain rela- (4) and (5) where the sij in Eqs. (4) and (5) 
2 Line broadening inferred from stressstrain relationship
According to the paper proposed by Yokoyama et al.
(2009), 14) the separation of two Bragg peaks, δ2θ (I) − δ2θ (II), is given in Eq. (7), where δ2θ (I) is the shift of diffraction angle owing to strain in the type I crystallites and δ2θ (II) is that for type II.
where 2θ 0 is the diffraction angle for undistorted crystallites and Δε it is impossible to observe one of these two logical profiles independently but they are observed as one XRD profile, which is the superposition of the two.
As for logical profiles in a hexagonal specimen with 6/mmm, they take the same shape at each of their scattering angles, since all the twelve reflections contributing to the diffraction along ϕ = 0°in type I and type II crystallites are equivalent. In other words, they have the same structure factors (see Fig.2 ). Thus, the XRD profile observed is reproduced by superposing the logical profiles of type I and type II. As a result, it is reasonable to take the arithmetic average of the strains in both types of crystallites for obtaining the average strain.
On the other hand, although both sets of six reflections for the two types of crystallites in a hexagonal specimen with 6/m are observed at the same scattering angles if the specimen is not loaded. However, their structure factors are different from each other (see Fig. 3 ).
Thus, if the specimen is loaded, the average strain is not The strain analysis for type I and type II crystallites explains one reason for elastic inhomogeneities in the textured materials. As a result, it is known that the strain is observed by XRD through reflections with the same indices or same diffraction angles in crystallites differently oriented on the basis of the crystal symmetry.
However the plastic inhomogeneity is not known in this analysis because the elastic and plastic strains cannot be distinguished in this theory. In the future, since the Reuss model is only taken into account in this study, another grain interaction model, such as the Voigt or Kröner model, would be applied to our theory.
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